Estrous cycle-regulated expression of CYP1B1 mRNA in the rat ovary.
CYP1B1, a member of the cytochrome p450 superfamily, is expressed constitutively in the steroidogenic tissues of mammals and is inducible by peptide hormones, cAMP and aromatic hydrocarbon receptor (AHR) ligands. The mechanism of induction of this cytochrome p450 is similar to that for CYP1A1, i.e. through the aromatic hydrocarbon receptor (AHR) signaling pathway. We have recently reported that CYP1B1, but not CYP1A1, is expressed in rat granulosa cells (GC) in the absence of any external stimulus. The induction of CYP1B1 mRNA in rat GC by 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) in vitro was followed by an increase in AHR and estrogen receptor (ER-beta) RNA levels. Estrous cycle-dependent expression of AHR, AHR-nuclear translocator (ARNT) and ER-mRNAs in the rat ovary was reported. We suggest that CYP1B1 may play a major role in the regulation of rat ovarian function/cycle but until now this has been unexplored experimentally. The present study was therefore aimed at examining the expression of CYP1A1, CYP1B1 and ER-mRNA in rat ovarian tissues throughout the estrous cycle to establish any correlation in the expressions of these mRNAs in rat ovary. Total RNA was extracted from the ovary and liver of cycling adult rats and the mRNAs were analyzed using relative RT-PCR with gene-specific primers for the target mRNA and for RPL 19 or S16 primers as an internal control. The results indicated that in the ovary, CYP1B1 mRNA increased significantly on the evening of proestrus and dramatically decreased on the morning of estrus, while ER-mRNA remained unaltered throughout the estrous cycle. CYP1A1 mRNA in the ovary and both CYP1A1 and CYP1B1 mRNAs in the liver were undetectable. That the sudden decrease of ovarian CYP1B1 mRNA on the morning of estrus was not an effect of the LH surge was verified in vitro using our short-term GC culture model. GC prepared from rats super-stimulated with equine chorionic gonadotropin (eCG) were cultured for 6 h with or without LH and TCDD. It was observed that both CYP1A1 and CYP1B1 mRNAs were induced by TCDD with no apparent effect of LH. It is suggested that the high level of CYP1B1 mRNA expression on the evening of proestrus in rat ovary might be involved in metabolism of estrogens to catecholestrogen (a known effect of CYP1B1), and that expression is unaffected in GC by LH.